Client's ref . : A03409 

File: 0535-A20112USf /ChenTF/Kevin 

TITLE 

ELECTRONIC DEVICE AND POSITION SENSOR THEREOF 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a position sensor, 
and in particular to a position sensor capable of 
electrically connecting conductors at different positions 
to identify the position of an electronic device. 
Description of the Related Art 

Users of handheld electronic devices such as mobiles 
phone, personal digital assistants (PDA) or handheld 
computers may prefer varied display modes when the device 
is used in different positions. Thus, the electronic 
device must be provided with a position sensor to detect 
the position thereof. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the invention is to 
provide a device with position sensing ability thereof, 
changing display mode according to the detected position. 

Therefore, the invention provides a position sensor 
used in an electronic device to detect the position 
thereof. The position sensor comprises a housing, a 
first conductor disposed at the bottom of the housing, a 
plurality of second conductors engaged in the housing, a 
connector movably disposed in the housing and contact the 
first conductor. The inner contour of the housing limits 
the movement of the connector so that the first conductor 
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electrically connects to one of the second conductors by- 
gravity . 

The housing has a plurality of engaging portions 
formed on the periphery thereof engaging the second 
conductors therein. The connector has a plurality of 
protrusions corresponding to the engaging portions, 
contacting the second conductors. The shape of the 
connector follows the inner contours of the housing. 
This allows the connector to move in the housing only a 
short distance to contact the second conductor with the 
protrusions. The connector has a plurality of convexes 
on the bottom thereof to contact the first conductor and 
reduce friction therebetween. 

The invention also provides an electronic device 
utilizing the position sensor. The electronic device 
comprises a circuit board, a housing having a plurality 
of engaging portions on the periphery thereof, a first 
conductive element disposed between the housing and the 
circuit board, a plurality of second conductive elements 
disposed on the circuit board with one end thereof and 
engaging the engaging portion with the other end, and a 
connector movably disposed in the housing and contacting 
the first conductive element. The inner contour of the 
housing limits the movement of the connector so that the 
first conductive element electrically connects to one of 
the second conductive elements by gravity, thereby 
detecting the position of the electronic device. 

A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 
examples with references made to the accompanying 
5 drawings, wherein: 

Fig. 1 is a perspective view of the position sensor 
disposed on a circuit board in the invention; 

Fig. 2 is an exploded perspective view of the 
position sensor of the invention; 
10 Fig. 3 is a perspective view of the position sensor 

of the invention with the top of the housing removed; 

Fig. 4 is a top view of the position sensor of the 
invention with the top of the housing removed; and 

Fig. 5 is a bottom perspective view of the connector 
15 of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

As shown in Fig. 1, a position sensor 100 is mounted 
on a circuit board 2 00 by surface mount technology (SMT) . 
Referring to Fig. 2, the position sensor 100 comprises a 

20 housing 10, a connector 2 0 , a first conductive element 

(first conductor) 4 0 and four second conductive elements 
(second conductor) 30. The first conductive element 40 
and the four second conductive elements 3 0 are mounted on 
the circuit board 200 to electrically connect to 

25 different circuits on the circuit board 200. 

Fig. 3 is an exploded perspective view of the 
position sensor of the invention. In Fig. 3, the top of 
the housing 10 is ignored. As shown in Fig. 3, four U- 
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shaped engaging portions 12 are formed on the periphery 
of the housing 10, and the second conductive element 30 
is configured in an L shape. One end of the L-shaped 
second conductive element 3 0 tightly engages the engaging 
portion 12. As the other end of the second conductive 
element 30 is fixed on the circuit board 200, the housing 
10 is thereby likewise fixed. The first conductive 
element 40 is disposed between the housing 10 and the 
circuit board 2 00, and the connector 2 0 is disposed in 
the housing 10, such that the bottom of the connector 2 0 
contacts with first conductive element 40. Therefore, 
the connector 20 electrically connects one of the second 
conductive elements 3 0 allowing electrical signal 
transmission between the second conductive element 3 0 and 
the first conductive element 40. 

Referring to Fig. 3, the number of engaging portions 
12 is equal to the number of second conductive elements 
30. In this embodiment, the .connector 2 0 has four 
protrusions 21 corresponding to the four engaging portion 
12. The shape of the connector 20 is similar to but 
smaller than the inner periphery of the housing 10, and 
the connector 2 0 can slide toward any of the engaging 
portions 12 to contact one of the second conductive 
elements 3 0 with the protrusion 21. The inner contour of 
the housing 10 limits the connector 20 to contact only 
one of the second conductive elements 30. 

In the invention, the connector 2 0 connects one of 
the second conductive elements 3 0 based on the gravity. 
As shown in Fig. 4, z is the direction of gravity, so the 
connector 2 0 moves to contact the second conductive 
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element 3 0 positioned in z direction. The second 

conductive elements 30 can be sources sending different 
signals. The signal from the second conductive element 
30 is transmitted to the first conductive element 40 via 
5 the connector 20. Thereby, the electronic device can 

identify positions thereof by recognizing the signal from 
the second conductive element 30. The second conductive 
elements 30 can be resistors of different values. The 
electronic device identifies position thereof by 
10 detecting the resistance of the second conductive element 

30. 

Fig. 5 is a bottom perspective view of the connector 
of the invention. As shown in Fig. 5, a plurality of 
convexes are formed on the bottom of the connector 2 0 to 
15 ensure contact and reduce friction between the connector 

2 0 and the first conductive element 4 0 for enhancing 
sensitivity. 

The preferred material of the housing 10 is non- 
electrical conductive, to avoid short circuit of the 

20 first and second conductive elements 40, 30. In general, 

the material of the housing 10 is plastic. The second 
conductive element 3 0 is preferably ferric metal such as 
stainless steel, and ferromagnetic metal for the 
connector 20, to reinforce the selective contact 

2 5 therebetween and reduce interference thereon. The first 

conductive element 4 0 can be made of non-ferric metal 
such as copper or metal coated with gold, in view of the 
contact therebetween. 

The electronic device with the position sensor of 

30 the invention can identify the position thereof by 
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electrically contacting the first conductive element and 
the second conductive element. Varied display modes are 
thus provided in different positions. 

Although a position sensor for four directions (four 
second metal elements) is described in this embodiment, a 
position sensor for more directions provided by the same 
structure is also in the scope of the invention. 

While the invention has been described by way of 
example and in terms of the preferred embodiments , it is 
to be understood that the invention is not limited to the 
disclosed embodiments. To the contrary, it is intended 
to cover various modifications and similar arrangements 
(as would be apparent to those skilled in the art) . 
Therefore, the scope of the appended claims should be 
accorded the broadest interpretation so as to encompass 
all such modifications and similar arrangements. 



